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Editorial
ICNC-FSKD 2010 Special Issue on Computers & Mathematics in Natural
Computation and Knowledge Discovery
Natural computation, as an exciting and emerging interdisciplinary field, has beenwitnessing a surge of newly developed
theories, methodologies and applications in recent years. These innovations have generated a huge impact in tackling
complex and challenging real world problems. Not only are the well established intelligent techniques, such as neural
networks, fuzzy systems, genetic and evolutionary algorithms, and cellular automata expanding to new application areas;
the new forms of natural computation that have emerged recently, for example, swarm intelligence, artificial immune
systems, bio-molecular computing and membrane computing, quantum computing, and granular computing, are also
providing additional tools for various applications. One attractive area that natural computation has been playing a major
role in is knowledge discovery. There are many success stories on natural computation and knowledge discovery, as you
will find out in this special issue.
This special issue aims to provide an interdisciplinary forum for the above naturally linked and rapidly developing fields,
and to facilitate the exchange of research ideas and outcomes inspired from nature, particularly biological, linguistic and
physical systems, with applications to data mining, manufacturing, design, monitoring, and many more. The papers in this
special issue were selected from over 3000 submissions to the 2010 Sixth International Conference on Natural Computation
(ICNC’10) and the 2010 Seventh International Conference on Fuzzy Systems and Knowledge Discovery (FSKD’10).
In this special issue, Weishi Chen et al. propose an ultrasonic image classification scheme for preventing fetus gender
examination with non-medical purposes. Independent component analysis (ICA) is applied for feature extraction and a
support vector machine (SVM) classifier is established for recognition. Hongjie Fu et al. present a novel self-adaptive
differential evolution (SADE) algorithm. SADE adjusts the mutation rate F and the crossover rate CR adaptively to maintain
the diversity of population and improves the global convergence ability. Chuanzhi Bai employs thematrixmeasure approach
and the Lyapunov function to study global exponential stability of delayed neural networks with impulses. Hua Han et al.
investigate a particle filter algorithm for target tracking using video sequences for intelligent surveillance applications. An
evolutionary particle filterwith immune genetic algorithm (IGA) for target tracking is proposed to increase particle diversity.
Xing Chao et al. introduce an algorithm combining both gray level information and geometric features to detect cast shadows
in gray level images. Particle swarm optimization (PSO) algorithm is used to facilitate the feature extraction during the
matching process.
Xiaoru Wanyan et al. propose a Pilot Attention Allocation Model with fuzzy theory using information priority approach
to obtain the optimization model. Then a simulation model in head-up display (HUD) is developed to verify the efficiency
proposedmethod.MinDai et al. investigate spike sorting problemsusingRadial Basis Function (RBF)Networks to decompose
overlap signals and separate spikeswhich is one ofmany challenging problems. The authors applied amodified RBF approach
to improve the accuracy of the overlap decomposition for spike sorting. Yu-ting Wang et al. present a memetic algorithm
with improved inver-over operator and Lin–Kernighan local search method to deal with a class of Euclidean traveling
salesman problem (TSP). It has been proved that an improved inver-over operator and the associated search approach can
reduce the computation complexity and speed up the convergence capability for solving the TSP problem.
Zhen Zhong et al. present amethodology for analyzing speech of patients with vocal polyps based on channel parameters
and fuzzy logic systems. The spectrummap of the speech samples is used to identify patients with vocal polyps, and a Fuzzy
logic system (FLS) is used to make polypus patients diagnosis. Kun Qin et al. propose an image segmentation approach
which considers the fuzziness and randomness in histogram analysis based on a cloud model which considers fuzziness,
randomness, and the association between them. Wang Mingwu and Chen Guangyi’s paper is on a novel coupling model for
the risk analysis of swell and shrinkage of expansive soils by means of coupling set pair analysis with stochastic simulation
of triangular fuzzy numbers. Wuxi Shi et al. present an indirect adaptive fuzzy control scheme for a class of multi-input
and multioutput (MIMO) nonlinear systems whose dynamics are poorly understood. Within this scheme, fuzzy systems are
employed to approximate the plant’s unknown dynamics. Chonghai Wang et al. formulate a semantics of top-k ranking for
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objects modeled by uncertain data, where the values of an object’s attributes are expressed by probability distributions and
constrained by some stated conditions.
Wei Liu et al. present WeRE, a system that can automatically extract user reviews from web-based forum sites. Web
contents are organized in a tree structure and a level-weighted tree matching algorithm is proposed to compute the
similarity between two sub-trees. Top-k queries are often natural and useful in analyzing uncertain data in user applications.
Ming He and Yong-ping Du implement a framework for efficient computation of probabilistic top-k queries in uncertain
database systems. Blog clustering is an important approach for online public opinion analysis. Shi Feng et al. investigate
an integrated graph-based model for clustering Chinese blogs using embedded sentiments which outperforms traditional
clustering approaches. Traditional text categorization based on term-matching does not consider the semantic relationships
between terms which lead to low accuracy. Jiana Meng et al. propose a two-stage feature selection method which reduces
the dimension of terms and then constructs a new semantic space between terms based on the latent semantic indexing
(LSI) method. Support Vector Machines (SVMs) have facilitated image retrieval by automatically classifying and annotating
images with keywords. However, SVM training is notably a computationally intensive process, especially when the training
dataset is large. Nasullah Khalid Alham et al. present a distributed SVM algorithm that splits the training dataset into smaller
subsets and optimizes the partitioned subsets using a cluster of computers for high efficiency in training.
Computer and Mathematics with Applications published by Elsevier has a wider range of audiences, we therefore hope
that this special issuemay have a significant impact on the research communities and beyond.We sincerely thank Professor
Ervin Y. Rodin, Editor-in-Chief of Computer and Mathematics with Applications, for his kind support and guidance. We also
appreciate the excellent contributions from the authors and timely responses from the reviewers.
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